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Global deep-water circulation
may slow down

in near future

Great ocean conveyor belt
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If water is equilibrium with CO2[ZD, the equation is as follows:

CO, + H,O =2 H,CO3 (Equation 1)
H,CO4 2= H* + HCO;" (Equation 2)
HCO3 - 20 H* + C0O32 (Equation 3)

Due to little contribution by 3, only Equations 1, 2 are valid.

As [H*]=[HCO;3 ],

K' = [H*] -[HCO;-1/[H,CO;] = [H*] 2 /[H,CO;] (Equation 4)

Substitute equibrium constant (K, = [H,CO3]/p CO, %),

K‘=[H*12/( Ky /pCO;) and then [H]1= (K, = K - pCQ,)05

(Ky=0.04 mol L', K =4.0x10"7 mol L', PCO, = (380ppm=3.8x10 4 atm) )
[H+] =2.47x107® mol L ~!, pH=5.6

pH = Log (an+)

ST > 5E Tpounds Hydrogenii T, poundslZE=
ZE kL, Hydrogeniilld /KZEZEKT 5.
pHIZ, KFHEHDEETT,

VAN >
7073 BHNE T BpH <55, (kEkK4.5; TL—/\—RERIZ VT OB, ) EE S D TpH <55
32
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18 century Modern 2100
(280ppm) (380ppm) (#9800ppm?)

Q aragonite Hoegh-Guldberg et al. (2007)
Carbonate saturation state

N
(Q<1:under-saturation, Q>1 : over saturation) Q >>))/);J
65721 Q aragonite = ([Ca2+]X[CO32-1) / K aragnite 37
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A total amount of 2,000 PgC of CHy4 in

e e e oceanic hydrates (with a d3C of -60%o)
QRIS Gt el ((EER)EMERD. was rapidly released to the ocean and
atmosphere at a rate of ~0.2 PgC yr-over
10 kyr at the P/E boundary (bickens et al., 1995).
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carbon dioxide (ppm)

RE-HEIR  Homo sapiens
(STUREBTIHEDHLIA=EW AR
ALY(TTEEIZBELNOMN?

2017 average

400 (405.0) o
<l highest previous
concentration (300 ppm)
300 o
»A‘v'arm Pvcrrog _(..4“'“ N i " J

250 \ (interglacial) Weal % A n\ J *A T \

1 M M W WY \, W\ M TN WA, f

W [ J N VA VW M b |

/ Al ™ A At \ /] . \J v Y \ \
200/ \ M | Y W \ A AW AW
ice age (glacial)

150 se (s
800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000 0

years before present

Ik LICBEAL=EMITHI0/EE
REHEIVRDH D XBAERESE

51

SUERZEEIE THEAN] 20755F5E
- 4 ) R— 3 NDELHTE -
HDsapiens(c@nsh ?

0.BREREME 4
1.100W/23W/
2. 5EMH DA
3.BR010-1

4 BRIIIC IS

BE-BA-FKK

20224128148 (K) 18H

)10 F5

PMAAFASETSS TEXReL . ‘
HRAY 2 - ’»

2022/12/13

26



HEEM

53
B BN BEISCRER)
SHAL
=i —
2! EX s 2 ZE
RHE=SULY Bl =¥-¥/A51
e
i ;
RER(OSETRRE)  ERNURSEE &Z
54

2022/12/13

27



BEELBOERWNDIKRE - YEIV R

[D1a2a]$X AR, [01b2]RKiIXBBR, (02 AR
Y;\7n9‘r7iﬂﬁﬁg% (8XH 5 BFN,

_m»s?r«)

@FEGJZKJ@MJ

[Cl1al?] #¢-36.5ka
-, ‘\7 * OHMBRIIE
£3-1 YegNTOxA TOHRBREE (%)
c | b K | N [ota|ow | 02 | @
BAA (2E) 85 | 408 |00 [ 16 [ 00 [27.0 221 | 04
AxA (7a4x)|| 125 875 | oo | 00 | 00 | 00 | 00 | 00
Eik (FE) 6.0 0.6 1.2 9.0 9.6 | 16.3 | 554 | 06
| | &A&F A 120 [ala] BE R 27 29 2 AR B

55

2022/12/13

28



